INTRODUCTION
The earlier studies carried out on pigs (Witkowska & Grajewska, 1982) have shown that hybrids, as compared with pure races, are characterized by a higher concentration of creatine in muscles. Also in domestic cattle (Różyczka & Witkowska, 1984 ) the offspring of fathers with muscle hypertrophy and mothers of lowland black and white race had a higher concentration of creatine in muscles than the parents. In hybrids of male bison and domestic cows (Fj), the concentration of creatine in muscles was higher than in cattle (Witkowska & Grajewska, 1982; Witkowska 1985) . This suggested that interspecies hybrids, like interrace hybrids, can have higher concentrations of creatine in muscles than the parental forms.
The purpose of the work has been to characterize concentrations of creatine, creatinine, and phosphorus, and also the pool of total nitrogen in muscles of bison. The results were compared with the earlier estimates for cattle and for bison and cattle hybrids (Witkowska, 1985; Witkowska & Grajewska, 1982) . Large differences in the age of the eliminated bison allowed an analysis of the effect of this factor on the muscle components under study. The concentration of creatine was estimated using the diacetyl method with alpha naphthol. The concentration of creatinine was estimated by the picrate method, that of inorganic phosphorus (Pi) and total phosphorus (Pt) by the molybdate method. Using the sum of the creatine and creatinine nitrogen, the nitrogen of total creatine (Nc) was calculated, and expressed as a percentage of the total nitrogen (Nt), determined by the Kjeldahl method.
MATERIAL AND METHODS
B
RESULTS
Since the number of variable factors was large, their effects could not be analysed concurrently, thus successive comparisons were made. There were no sex-related differences in the components of the muscle Ld. Only the proportion of Nc in the pool of Nt was a little higher in males but statistically not significant (Table 1) . Thus, for further comparisons, males and females were pooled.
The bison were grouped into 7 age classes ( Table 2 ). The youngest bison, at an age of 1.5 to 7 months, had a higher concentration of Pt in the muscle Ld than the other groups. A higher concentration of creatine was observed at an age of 5-10 months, and a higher proportion of Nc in the pool of Nt occurred at the age of 8-10 months, suggesting an increase in the first period of life and a decrease in the final period of growth. These differences, however, were not statistically significant, thus the effect of age was not more important than the effect of other factors.
Mean results for bison from particular eliminations illustrate the effect of breeding centres and time of the year ( Table 3) . As the number of animals from particular eliminations was small and unequal, and since No significant differences in the concentration of creatine and Pi were noted between the muscles Ld and Sm (Table 4) . When the concentration of Pt was compared in 4 muscles, the highest valueas were obtained in the muscle Sm ( Table 4 ). The lowest concentration of Pt in the muscle Ld was observed in bison from Pszczyna, shot on 17 June, 1982, and the highest concentration in bison from Borki, shot on 30 November, 1983, and from Białowieża, shot on 9 December, 1983 ( Table 3 ). The interpretation of these results is difficult since the interaction of all variable factors may be involved here.
DISCUSSION
In vivo about 80% of creatine occurs in the form of phosphocreatine (CP), and the end product of its conversion, creatinine, is quickly excreted with urine so that its concetration in muscles is very low (Beard, 1943; Bursuk & Dubnoff, 1917) . Post mortem, CP is quickly converted into creatine (Van Pilsum & Hiller, 1959; Bendal, 1979), and creatine is very slowly converted into creatinine (Witkowska, 1981) . In the bison under study, the mean concentration of creatinine in the muscle Ld was 0.112 mg/g, and it is similar to those in cattle and their hybrids (Table 1) , and in pigs (Witkowska, 1981 (Witkowska, , 1982 . The concentration of creatinine ranged from 0.028 to 0.170 mg/g, thus the fluctuations were much higher than in other species. This could have been an effect of less standard conditions with respect to meat sampling, it preservation and transportation (Dahl, 1962; Witkowska, 1981) .
No sex-related differences were found in the content of the components under study for bison, like for bison and cattle hybrids, domestic cattle (Różyczka & Witkowska, 1984) and pigs (Witkowska & Grajewska, 1974; Witkowska & Kotik, 1984) . In 66 study bison, the mean concentration of creatine in the muscle Ld was 6.03 mg/g and ranged from 4.88 to 6.66 mg/g, whereas the mean proportion of Nc in the pool of Nt was 5.72%, and it ranged between 4.62 and 6.85%. The earlier studies on several species have shown that the proportion of Nc in the pool of Nt is more constant than the concentration of creatine in muscles (Witkowska & Grajewska, 1982) . The present results show that the variation in the proportion of Nc in the pool of Nt in bison is similar to the variation in the concentration of creatine (Table 1) .
Both the concentration of creatine and its proportion in the nitrogen pool of muscles are higher in bison than in cattle and their hybrids, and this does not confirm the suggestion that hybrids (between species and between races) are characterized by a higher concentration of creatine and a higher proportion of Nc in the pool of Nt than their parents.
The high concentration of creatine in muscles of bison may be speciesspecific as a result of a high concentration of protein and a low concentration of fat (Schulc et al., 1971; Kotik, unpubl. data). Among the animals examined so far, a higher concentration of creatine was recorded only for Weddell's seals (6.36 ±0.25 mg/g). Meat of these seals was characterized by a high concentration of protein, and due to this the proportion of Nc in the pool of Nt was at the same level as in cattle, pigs, and lambs (Witkowska & Grajewska, 1982) .
So far, the study on the effect of age mostly concerned the period of growth, and they show that the concentration of creatine in muscles increases for a longer or shorter period after birth (Fisher et al., 1956; Marechal & Plaghki, 1979) . This can be explained by a reduction in the content of water (Bailey, 1969) . Also a decrease in the concentration of creatine in muscles of cattle between months 4 and 12 of their lives was observed (Witkowska, 1985) , and in muscles of pigs between weeks 18 and 30 of their lives (Witkowska & Grajewska, 1984) . This can be explained by an intense system of raising, resulting in a "dilution" of creatine by labile components of muscles in the later period of growth. The most frequent reason for elimination of the youngest bisons was their poor condition and presumably dehydration, which could lead to the increased concentration of creatine in group 1 ( Table 2 ). The rearing of bisons, although they are supplied with additional food in winter, is rather extensive, and their growth is lower than in beef cattle. As a result, the concentration of creatine was not significantly changed in the final period of growth (Table 2) . Although the material analysed was not homogeneous, the present results suggest that the concentration of creatine in muscles of bisons is relatively stable over their life span.
A high concentration of creatine can be observed in the cases of protein deficiency in the diet since growth rate is reduced and the deposition of labile components in muscles is inhibited (Witkowska & Smulikowska, 1985) . Also in starved animals the concentration of creatine is high because labile components of the muscles are used at a higher rate (Kim et al., 1983) . The increased concentration of creatine observed in bison from Gołuchów in April, 1984, and from Białowieża in March, 1984 and 1985 can be explained by difficult conditions in winter, deficiency of proteins and other components of the diet, or emaciation caused by pathological factors.
A low concentration of creatine was recorded in bison from Pszczyna killed in June, from Borki in April, and from Białowieża in March (Table 3 ). The bison killed in June could have been in a better condition because they were feeding on young vegetation, rich in readily assimilated components, and this could account for an increase in the level of labile components of muscles and the "dilution" of creatine. The low content of creatine in bison killed in April and March could have been caused by pathological factors. In bison from Borki killed in April, the concentration of proteins in muscles Ld was less than 19%. This low concentration of protein suggests that these animals were more weakened than the others, and this accounted for the loss not only of labile components from muscles but also a part of reserves of solid nitrogen compounds, including creatine.
The concentration of Pt, like the concentration of Nt in muscles post mortem are relatively stable, at least for several days of keeping samples in good conditions. The decomposition of CP and other transformations of phosphorous compounds occurring in muscles shortly before slaughter, upon slaughter, and for 48 hours after slaughter lead to an increase in the concentration of Pi and a concurrent reduction in the concentration of organic phosphorus (Vogel et al., 1985) . In pigs killed directly after their transportation (tired) the concentration of Pi in the muscle Ld is about 40% higher than in pigs killed after a rest, and 48 hours after the slaugher by about 20% higher than 5 and 45 min after the slaughter (Witkowska, 1982) . When different species are compared, the proportion of Pi ranges from 40 to 66% of Pt (Witkowska & Grajewska, 1982) . The concentration of Pi in the muscle Ld in bison is similar to that observed in bison and cattle hybrids and a little higher than in cattle ( Table 1 ). The differences in the concentrations of Pi between successive eliminations could also result from variable conditions of transportation and preserving the samples and also from the stress due to shooting (Witkowska, 1982).
